Abstract. Solar thermal power generation device is based on Shape Memory Alloy, utilizing the shape memory alloy effect to convert thermal energy to electrical energy. Since clean energy, like solar power can contribute to sustainable economic development, we design a solar power generation device: Solar thermal power generation device based on Shape Memory Alloy. Shape Memory Alloy (SMA) refers to the alloy that has Shape Memory Effect. Mechanical properties of Shape Memory Alloy enable it to fulfill shape memory function mainly as the outside temperature changes or external force is applied. The shape of shape memory alloy changes along with temperature change. The device we design uses this feature to drive the wheels and thus provide driving force to direct current electricity machine. And then the direct current electricity will be sent to electrical appliance, eventually achieving the conversion from thermal energy to electrical energy.
Introduction
Solar energy belongs to an ideal energy in low-carbon society as a green and clean renewable energy. At the same time, it's the greenest, most durable, safest and most reliable energy alternatives. The research for solar thermal power generation technology is important, practical and economic.
We use the characteristic of shape changes of shape memory alloy (SAM) when temperature changes to realize a new way to use solar energy to generate electricity.
Traditional solar thermal power generation aggregates the solar energy to heat working substance and drive turbine to generate power. The shape of SMA changes as temperature varies. When placed in the working substance, it can convert the heat energy of working substance to mechanical energy and realize the high-efficiency reusing of energy. The development of this technology is a new path based on the traditional photo-thermal optoelectronics and creates a new idea, which is of great significance to the multi-level utilization and efficient use of energy. This technology can be applied to the lighting and charging of general family and can also be extended to the waste heat power generation in power plant and other fields.
The Basic Theory of Shape Memory Alloy(SMA)
Shape memory alloy is a kind of alloy which has shape memory effect. It is a kind of multi-functional intelligent materials which has sensing and driving functions, can work outside while getting heat energy. And it will have a wide range of applications in engineering and medical field in the future.
The mechanical property of the shape memory alloy (hereinafter referred to as SMA) is mainly that SMA has a small yield strength in the low temperature phase and it's easy to produce a large plastic deformation up to 20% through the small external force, which the general metal can't achieve. When heated to high temperature above end temperature of the reverse phase transition, it can quickly and completely return to the shape before the plastic deformation in the low temperature and its yield stress in the high temperature is much higher than that in the low temperature. Throughout the progress, the shape memory alloy not only produces a large Using MATLAB linear fitting, no-load voltage U-ΔT relation: （1）
Load test:
In the same way, we get a series of U, I, P, T, n experimental data through the starting temperature of 90 ℃ load experiment, as shown in the following By using MATLAB linear fitting, we get the function relationship between power P and temperature difference T:
（2）
It can be seen that the temperature difference is bigger and the power is higher when the device is in a certain temperature range.
5.2 System comprehensive benefit calculation.In fact, the entire power system is to convert heat into mechanical energy then into electricity. System comprehensive benefit calculation is efficiency calculation of a device that utilizes heat energy.
The data of the load power and the temperature difference in the 10s are obtained by the performance test: The change of the heat of water in 10s Overall efficiency of the system system comprehensive efficiency
The heat of the water is the heat of the water in the sink. But only a fraction of the water contacts with the memory alloy, so the system efficiency is low.
Summary
6.1 Performance analysis of shape memory alloy power generation system.According to the previous data, it's easy to know that because of the poor stability of the shape memory alloy power generation system and small electric energy, the maximum value of the no-load voltage is about 1.8V. Due to the poor thermal insulation of the device, the 1.8V voltage can't be maintained for a long time. When the load is stable, voltage can be maintained at around 0.3V, and the current is only 0.03A. Visibly the system load capacity is not very good.
Shape memory effect of shape memory alloy can be produced under a certain temperature difference, so the cooling device is very important. Therefore, we use a fan for the upper part of the shape memory alloy wire cooling, so that the memory effect of the alloy wire can have a full play.
In conclusion, the experimental platform has the following shortcomings: ①a voltage is not high enough; ②the load capacity is weak; ③the cooling effect is poor; ④the poor thermal insulation properties.
6.2 Improvement direction.For these deficiencies, we propose the following improvements: 1. Increase the wheels of the channel. 2. Increase the size of the entire system. 3. Improve the insulation performance of the system. 6.3 Prospects.At present, the state vigorously promotes energy-saving emission reduction and sustainable development. Based on shape memory alloy thermal power generation device, opens up a new way of solar energy utilization. It will improve the utilization of energy further.
The photo-thermal generation technology based on shape memory alloy is used in industry and daily life. On the one hand, it can reduce the loss of energy. On the other hand, if this part of the energy is provided to family users, it can save energy, reduce the pressure of power supply, and realize energy saving and reduce emission in a sense. 
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